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DETAILED ACTION 

1 . Applicant has canceled claims 1-20 and added claims 21-40 in the amendment 
filed on 3/14/2005. 

Applicant's arguments with respect to claims 21-40 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 21-27, 29, 31-39 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mutalik et al (or hereinafter "Mutalik") (US 6360330) in view of Ohran 
(US 6085298). 

As to claim 21 , Mutalik teaches the claimed limitations: 

"initiating a backup operation on a set of data from a first computing device" as 
the backup server, which makes use of operating system-independent file handling call, 
sends each file to be backed up, a retrieval request including the list of disk extents and 
associated physical disk storage devices to the control circuitry. After receiving the list 
of disk extents from server 1 3, the control circuitry 1 5 retrieves or acquires the data from 
storage mirrors 16(s). A file consists of data stored in an ordered series of disk extents 
(col. 10, lines 60-67; col. 11, line 1-11; col. 8, lines 34-35); 
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"creating a logical representation of a frozen image of the set of data at the first 
computing device" as the stored data of a file in disk extents of storage mirrors 16(s) is 
image. This image is not frozen image. The backup server, which makes use of 
operating system-independent file handling call, sends each file to be backed up, a 
retrieval request including the list of disk extents and associated physical disk storage 
devices to the control circuitry. The above information shows that disk extents of 
storage mirrors 16 (s) are created at the server as the first computing device (col. 10, 
lines 60-67; col. 11, line 1-11; col. 14, lines 33-35); 

"sending the logical representation to a second computing device" as a control 
circuitry receives the list of disk extents and associated physical disk storage devices 
from the backup server 13. The control circuitry is represented as a second computing 
device (fig. 2D, col. 10, lines 61-67; col. 8, lines 20-34); 

"reading the set of data from the frozen image from the second computing 
device" as the stored data in disk extents of storage mirrors 16(s) is image. This image 
is not frozen image. The backup server, which makes use of operating system- 
independent file handling call, sends each file to be backed up, a retrieval request 
including the list of disk extents and associated physical disk storage devices to the 
control circuitry. After receiving the list of disk extents from server 13, the control 
circuitry 15 retrieves or acquires the data from storage mirrors 16(s). The above 
information implies that storage mirrors 16(s) is issued each retrieval request for each 
file to be backed up indirectly from the server 13 via the control circuitry 15. Each 
retrieval request of each file to be backed up such as each read operation is 
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represented as one input/output operation. The storage mirrors 16(s) is represented as 
one storage device (col. 10, lines 60-67; col. 11, line 1-11; col. 14, lines 33-35); and 

"writing the set of data to a storage medium" as the server 13, which makes use 
of operating system-independent file handling call, transfers the retrieved data from the 
mass storage subsystem 12 to the backup data store 14. This backup data store 14 
stores the data on the backup medium. The above information indicates that backup 
medium is issued the transferring retrieved data indirectly from the server 13 to store or 
write the retrieved data to the backup medium. The backup medium is represented as a 
storage media. The transferring the retrieved data such as a write operation is 
represented as one I/O operation (fig. 2D, col. 11, lines 1-7; col. 14, lines 33-35). 

Mutalik does not explicitly teach the claimed limitation "frozen image, validating 
that the set of data corresponding to the frozen image has not been modified after an 
initiation of the backup operation; and upon a successful validation". Ohran teaches 
if the storage location has had new data stored therein since the snapshot was taken, 
then step 116 indicates that the data block is retrieved from snapshot storage. If, 
however, the content of a storage location has not changed since the snapshot was 
taken, then step 118 indicates that the data block is retrieved from mass storage 
device 20. In either case, the data block is returned to the requesting process by step 
120. The data blocks that are sent to the backup system are only those data blocks 
that have changed since the last backup. The above information shows that the data 
block corresponding to the snapshot is validated successfully that the data block is 
changed after a backup operation (col. 22, lines 40-50). In addition since data is 
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preserved by a snapshot at time t1 , the data will be available for transferring to the 
backup storage device even though new data is written to the mass storage device 
after time t1 (col. 1 1 , lines 38-42). Further, applicant defined that the term "frozen 
image" as the data is stabilized at a point in time by using snapshot (page 13, lines 24- 
27; page 10, lines 3-5). Thus, the preserved data by a snapshot at time t1 , which is a 
stable version of the data, is represented as a frozen image of the data. 

It would have been obvious to a person of an ordinary skill in the art at the time 
the invention was made to apply Ohran's teaching of preserving the data by a snapshot 
at time T1 for transferring to the backup storage device and successfully checking 
whether the data block is not modified to Mutalik's system in order to prevent changes 
to the data during the backup process (col. 3, line 50) and further to preserve the 
original data of the primary mass storage device during the backup process. 

As to claim 5.1 , Mutalik teaches the claimed limitations: 
"a first and a second computing device" as server 13 and the mass storage 
subsystem 12 (col. 10, lines 55-65); 

"a first and a second storage medium" as the backup data stores (col. 4, lines 44- 

45); 

"wherein the first computing device is configured to: initiate a backup operation 
on a set of data stored at the first storage medium" as shown in fig 1 , the backup server 
initiate a backup operation on a set of data stored at the backup data store 14 (col. 10, 
lines 50-67); 
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"creating a logical representation of a frozen image of the set of data" as the 
stored data of a file in disk extents of storage mirrors 16(s) is image. This image is not 
frozen image. The backup server, which makes use of operating system-independent 
file handling call, sends each file to be backed up, a retrieval request including the list of 
disk extents and associated physical disk storage devices to the control circuitry. The 
above information shows that disk extents of storage mirrors 16 (s) are created at the 
server as the first computing device (col. 10, lines 60-67; col. 11, line 1-11; col. 14, lines 
33-35); 

"sending the logical representation to the second computing device" as a control 
circuitry receives the list of disk extents and associated physical disk storage devices 
from the backup server 13. The control circuitry is represented as a second computing 
device (fig. 2D, col. 10, lines 61-67; col. 8, lines 20-34). 

Mutalik does not explicitly teach the claimed limitation "frozen image, wherein the 
second computing device is configured to: validating that the set of data corresponding 
to the frozen image has not been modified after an initiation of the backup operation; 
and upon a successful validation". Ohran teaches if the storage location has had new 
data stored therein since the snapshot was taken, then step 1 16 indicates that the data 
block is retrieved from snapshot storage. If, however, the content of a storage location 
has not changed since the snapshot was taken, then step 1 1 8 indicates that the data 
block is retrieved from mass storage device 20. In either case, the data block is 
returned to the requesting process by step 120. The data blocks that are sent to the 
backup system are only those data blocks that have changed since the last backup. 
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The above information shows that the data block corresponding to the snapshot is 
validated successfully that the data block is changed after an backup operation (col. 22, 
lines 40-50). In addition since data is preserved by a snapshot at time t1 , the data will 
be available for transferring to the backup storage device even though new data is 
written to the mass storage device after time t1 (col. 1 1 , lines 38-42). Further, applicant 
defined that the term "frozen image" as the data is stabilized at a point in time by using 
snapshot (page 13, lines 24-27; page 10, lines 3-5). Thus, the preserved data by a 
snapshot at time t1 , which is a stable version of the data, is represented as a frozen 
image of the data. 

It would have been obvious to a person of an ordinary skill in the art at the time 
the invention was made to apply Ohran's teaching of preserving the data by a snapshot 
at time T1 for transferring to the backup storage device and successfully checking 
whether the data block is not modified to Mutalik's system in order to prevent changes 
to the data during the backup process (col. 3, line 50) and further to preserve the 
original data of the primary mass storage device during the backup process. 

As to claims 22 and 32, Mutalik teaches the claimed limitation "writing the 
changed data to the storage medium" as writing files into backup store 14. The files are 
changed data (col. 1 1 , lines 1-10). Mutalik does not explicitly teach the claimed 
limitation "changed data; upon an unsuccessful validation, producing a remapped frozen 
image at the first computing device; sending changes in the remapped frozen image to 
the second computing device; reading changed data corresponding to the changes in 
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the remapped frozen image from the second computing device". Ohran teaches the 
map that was used to track, which storage locations had data written therein between 
time TO and time T1 to identify the data that should be transferred to the backup storage 
device. Note that only those data blocks that were changed between time TO and T1 
are transferred. Those data blocks contain changed records at a particular point in 
time. The map is modified when the data block is changed The above information 
indicates that the system produce a remapped snapshot data blocks to transfer 
changes only (figs. 2&7A, col. 11, lines 41-46; col. 12, lines 15-18). 

It would have been obvious to a person of an ordinary skill in the art at the time 
the invention was made to apply Ohran's teaching of using the map to determine which 
data blocks have been changed after creating records in particular point in time and 
only transferring changed data blocks into Mutalik's system in order to synchronize or 
maintain data blocks between storage device and backup server and further to reduce 
the amount of data needed to create a backup copy (col. 5, line 15). 

As to claims 23 and 33, Mutalik teaches the claimed limitation "using input/output 
(I/O) operations provided by an operating system in use at the second computing device 
tp read the set of data" as (fig. 2D, col. 1 1 , lines 1-7; col. 14, lines 33-35). 

As to claims 24 and 34, Mutalik teaches the claimed limitation "using input/output 
(I/O) operations provided by an operating system in use at the second computing device 
to write the set of data" as (fig. 2D, col. 11, lines 1-7; col. 14, lines 33-35). 
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As to claims 25 and 35, Mutalik teaches the claimed limitation "wherein the 
logical representation includes one or more storage extents" as the stored data in 
storage mirrors 16(s) of mass storage subsystem 12 is an image. This image is not a 
frozen image. A control circuitry receives the list of disk extents and associated 
physical disk storage devices from the backup server 1 3. The physical disk storage 
devices comprise the respective storage mirrors 16(s), which stores the data or file (fig. 
2D, col. 10, lines 61-67; col. 8, lines 20-34). 

As to claims 26 and 36, Mutalik and Ohran disclose the claimed limitation subject 
mater in claim 21 and 31, Ohran further teaches the claimed limitation "associating a 
configuration identifier with the frozen image; modifying the configuration identifier upon 
a modification of the set of data associated with the frozen image" as associating a 
snapshot map 52 with snapshot of a data; modifying the snapshot map 52 when 
modififying data block associated with a snapshot (col. 18, lines 1-20; col. 26, lines 30- 
50; col. 24, lines 1-10). 

It would have been obvious to a person of an ordinary skill in the art at the time 
the invention was made to apply Ohran's teaching of as associating a snapshot map 52 
with snapshot of a data and modifying the snapshot map 52 when modififying data block 
associated with a snapshot to Mutalik's system in order to determine which data blocks 
have been changed after creating records in particular point in time and only 
transferring changed data blocks into Mutalik's system in order to synchronize or 
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maintain data blocks between storage device and backup server and further to reduce 
the amount of data needed to create a backup copy (col. 5, line 15). 

As to claims 27, Mutalik and Ohran disclose the claimed limitation subject mater 
in claim 21, Ohran further teaches the claimed limitation "verifying that the configuration 
identifier has not changed after the initiation of the backup operation" as if the storage 
location has had new data stored therein since the snapshot was taken, then step 116 
indicates that the data block is retrieved from snapshot storage. If, however, the 
content of a storage location has not changed since the snapshot was taken, then step 
1 1 8 indicates that the data block is retrieved from mass storage device 20. In either 
case, the data block is returned to the requesting process by step 120. The data blocks 
that are sent to the backup system are only those data blocks that have changed since 
the last backup. The storage location of the data is stored in backup map. When the 
system validates the storage location of the backup map, the system implies validating 
the backup map The above information shows that the data block corresponding to the 
snapshot is validated successfully that the data block is changed after an backup 
operation (col. 22, lines 40-50; col. 24, lines 1-47). 

It would have been obvious to a person of an ordinary skill in the art at the time 
the invention was made to apply Ohran's teaching of preserving the data by a snapshot 
at time T1 for transferring to the backup storage device and successfully checking 
whether the data block is not modified to Mutalik's system in order to prevent changes 
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to the data during the backup process (col. 3, line 50) and further to preserve the 
original data of the primary mass storage device during the backup process. 

As to claims 29 and 39, Mutalik teaches the claimed limitation "wherein the set of 
data includes at least one of a file, a set of files, a file system, a set of file systems, a 
volume, and a set of volumes" as the stored data in storage mirrors 16(s) is file (fig. 2D, 
col. 8, lines 34-35; col. 10, lines 65-67). 

As to claim 37, Mutalik and Ohran discloses the claimed limitation subject matter 
in claim 31 , Ohran further teaches the claimed limitation "wherein the second 
computing device is further configured to validate that the set of data corresponding to 
the frozen image has not been modified after an initiation of the backup operation by 
verifying that the configuration identifier has not changed the initiation of the backup 
operation" as if the storage location has had new data stored therein since the snapshot 
was taken, then step 116 indicates that the data block is retrieved from snapshot 
storage. If, however, the content of a storage location has not changed since the 
snapshot was taken, then step 118 indicates that the data block is retrieved from mass 
storage device 20. In either case, the data block is returned to the requesting process 
by step 120. The data blocks that are sent to the backup system are only those data 
blocks that have changed since the last backup. The storage location of the data is 
stored in backup map. When the system validates the storage location of the backup 
map, the system implies validating the backup map The above information shows that 
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the data block corresponding to the snapshot is validated successfully that the data 
block is changed after an backup operation (col. 22, lines 40-50; col. 24, lines 1-47). 

It would have been obvious to a person of an ordinary skill in the art at the time 
the invention was made to apply Ohran's teaching of preserving the data by a snapshot 
at time T1 for transferring to the backup storage device and successfully checking 
whether the data block is not modified to Mutalik' s system in order to prevent changes 
to the data during the backup process (col. 3, line 50) and further to preserve the 
original data of the primary mass storage device during the backup process. 

4. Claims 28 and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mutalik et al (or hereinafter "Mutalik") (US 6360330) in view of Ohran and further in 
view of Kodama et al (or hereinafter "Kodama") (US 6542962). 

As to claims 28 and 38, Mutalik and Ohran discloses the claimed limitation 
subject matter in claims 21 and 31, except the claimed limitation "using error handling 
facilities provided by an operating system in use at the second computing device to 
detect and handle any errors produced during the reading and the writing". Kodama 
teaches that a server processor 12 will get its first indication of a problem with its 
allocated disk storage when, at step 90, and error message from the file system, 
indicating that an error has been received in connection with an I/O read request. The 
error message will further indicate that the allocated disk storage unit 20 has failed. If 
such as an error is received, the receiving server processor 12 will send a failover 
message to Mount Manager 20. The above information shows that an error processing 
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associated with an I/O request is perform by the processor as the operating system (col. 
8, lines 15-25). 

It would have been obvious to a person of an ordinary skill in the art at the time 
the invention was made to apply Kodama's teaching of processing received error 
message in connection with an I/O read request by a server processor to Mutalik's 
system in order to reduce minimum conflict to other read and/or write operations 
conducted at or about the same time by other processor units (col. 2, lines 12-14). 

5. Claims 30 and 40 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Mutalik et al (or hereinafter "Mutalik") (US 6360330) in view of Dunham et al (or 
hereinafter "Dunham") (US 6714952). 

As to claims 30 and 40, Mutalik and Ohran discloses the claimed limitation 
subject matter in claims 21 and 31, except the claimed limitation "wherein the set of 
data is stored at one or more storage devices interconnected to the first and second 
computing devices by a storage area network (SAN)". Dunham teaches the backup 
restore/server 30 is connected to SAN. File servers 16a and 16b are connected to the 
SAN 18 which controls access to various storage devices 20a-20c upon which different 
hosts (col. 4, lines 6-10). 

It would have been obvious to a person of an ordinary skill in the art at the time 
the invention was made to apply Dunham's teaching of connecting the backup 
restore/server 30 to SAN to Mutalik's system in order to enable direct high speed 
connections between various storage elements and host systems (col. 4, lines 65-67; 
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col. 5, line 1) and further provide high bandwidth and high throughput storage for client 
computers such as file servers, web servers and end user computers. 

Conclusion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cam Y T Truong whose telephone number is (571) 272- 
4042. The examiner can normally be reached on Monday to Firday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Breene can be reached on (571) 272-4107. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 
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